v,

=45° or 225° (rejected)

V2
+B)=—
s
y
S 4
A
> X
) 3
umum:f»nm ,
5 5
y
13
12
B > X
V_ 5
5 . 12
= —_— w”|
13T
+ B)=sinAcos B+ cosAsin B
4 5 312
”|.|+I.|
513 513
_56
65
— B)=cosAcos B+sinAsin B
35 412
== 4 —. =
513 513
6
65

=2, cotB=2, cotC=8

1 1 1
=—, tanB=—, tanC=—
2 5 8
1.1
tanB+tanC  5+3
+CO) = =238 =

1-tan BtanC le‘w
+C)>0, .. B+C isstill acute
+B+C)

A+tan(B+C)  3+%
md>8:@+9l~|w.w
+B+C=45°

sin A + sin B
cosA cosB

sin A cos B+ cos Asin B

-tan B =

cosAcos B
sin(A + B)

cosAcos B

7.

8.

9.

10

11.

12.
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sin(x + y)sin(x — y)
= (sin xcosy + cos x sin y)(sin x cos Y—cosxsiny)
= (sin x cos Ew —(cos xsin EN

= sin? x(1- sin? y)—-(1-= sin? u&mm:m y
=sin? x — sin? y

sin x cos(x — y) — cos x sin(x — y)=sin[x - (x — y)]
=siny

sin B+ sin A cos(A + B)

cos B—sin Asin(A + B)

_ sin[(A+ B)— A]+sin Acos(A + B)
cos[(A+ B)— A]—sin Asin(A + B)

=[sin(A + B)cos A — cos(A + B)sin A
+8in Acos(A + B)]+[cos(A + B)cos A
+sin(A + B)sin A — sin Asin(A + B)]

_ sin(A+ B)cosA
cos(A+ B)cos A

=tan(A + B)

1

tan(A + B)
1—tan Atan B

tan A +tan B

1— 1
_ cotAcotB
-1 + 1

cotA ' cotB

cot A cot B—1
— _cotAcosB
~ cotA+cosB

cotAcotB

__cotAcotB-1
cotA+cotB

cot(A+ B) =

cos3xcosx+sin3xsinx =
cos(3x—x) =

cos2x =

N[ =N = —

W
a
~
a
—
—
a

oy
1l
U{|F‘
a w'
-
a w,
»]

w
—_
—
a

2|

=

Il
oxul a
|
o

(sin2x —1)cos x = cos2xsin x
sin2x cos x — cos 2xsin x = cos x
sin(2x — x) = cos x
sin x = cos x
tanx =1

Al;f

T
X =—,
4

|

13. tanx+tan3x H)\wl)\wﬁmsim:wx

S:x+8=wxH)\Iﬁlﬁmzim:wxv
tan x + tan 3x -3

1—tan x tan3x
tan(x + 3x) = /3
Eshxn)\w
_T 4n Tn 10m 13n 16w 197 22

wuwwwwwm

- I 2 In 5 Lon 4n 1on Un

EwB@ 37127 6
:a

* tan wA'v and tan wAlv are undefin

T T n 13nm A: 191

SoXx=— —_— e, —

5

12°3°12° 12 3 12

14

. . T . T
(sin x + cos xvm =2 mEAM +X) mEAM —-X)
sin? x + 2sin x cos x + cos? x
LT T .
= 2(sin —cos x + cos —sin x)

4 4
LT T .
(sin—cos x — cos —sin x)
4 4
.2 T T
= MAmE — cos? x - cos? —sin é
4 4
1 1.
= Nﬁloo% x — —sin? X)
2 2

= cos? x —sin? X

s 2sin?x +2sinxcosx =0
sin x(sinx +cos x) =0

S sinx=0 or tanx=-—]
O,mt o X wa qa
= T =—T7, —
* w, 473
. xno,umvﬁmm
4 4
15. AD=3DE, BD=2DE
DE 1 DE 1
tana=——=—, tanb=— = —
AD 3’ BD N
1
tan b L+l
tan(a +b) = tan a + tan 373 1

_IQEQS:@ ~|A x vl
** a and b are both acute.
S a+b=45°

Hmsqlmu_ c=45°
CD

Sooa+b+c=90°

16. (a) sin A =sin[180°—(B+ C)]
=sin(B+ C)
=sin Bcos C + cos Bsin C
(b) cosA=cos[180°— (B+ ()]
=-cos(B+C)

= —(rnc Renc M _cin Rain /M



ince o, B are obtuse and tan(a+f)>0,
x+ ) must lie on quadrant III.

B

5

12
13

herefore, sin(ot+P), cos(a+p) are both
>gative.

sin(ot+B) = |m
cos(o+B) = |W

ne required quadratic equation is
12 5
—)(x+-—)=0
(x+ " wvcﬂ Sv
[Bx+12)(13x+5)=0
69x% +221x+60=0

f the roots = tano+tanff =3

ct of the roots = tanotanf = -3
tan o + tan B _3
I—tanotanf3 4

in? (0. + B) — 3sin(aL + P) cos(o. + B)
3cos? (o +P)

m(o+P) =

mw:NAQ +B)
oOmmAQ +B)
sin(oc+f) 3]

cos(a + )

tan® (o +B) —3tan(o. + B) ~ 3
. 1+ QENAQ +B)

w
||w
va 331

”oomwAQ+m:

-3

H+A )
E

i+ B+ C=180°

A B C
- = O (—4—
90 AN Nv

2
A B C B C
— = °—(=+—)]=tan(—+—)
cot 5 cot[90 AN + w: MSAN >

m|mmc§v
v ooﬁwlﬁmiw+wv Av\

B C
tan 5 + tan 5

B C
ﬁlﬂmswﬁm: 5
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A tan % +tan & (a) when tanx>0

o _ N
(i) ooTwl " 1—tan Bian C sin x and cos x have the same mmm:.
2 2
e 2x=2 2ty =3
B C sin2x =2sinxcosx = —)=—
_ ooHW ooHM )\N )\l W
1-—L ~G (b) cos2x = cos® x —sin? x
cot— cot—
2 2 = () - (L2
B ooﬁ%+ooﬁmn )\w l)\w
cot %ooﬁ % -1 — .w.
A B C B C 2
cot = (cot 5 cot5 ~D=cot 5 Feot (¢) sindx =2sin2xcos2x
4 3
o cotDeorBen € =2()(5) (by (@), (b))
2 2 2
A B C _24
= cot—+cot — + cot —
2 2 2 Nw
(d) cosbx
23. tan(A + B) = AnAT tan B = cos(4x+2x)
. 1—tan A tan B =cos4xcos2x —sindxsin2x
sine_ , asing D) .2 . .
— _a-—cosa. ' I-acoso =(cos” 2x —sin” 2x)cos 2x — sin 4x sin 2x
Sin o Sin o
1- alwoomoa Kaonog — :va IAWvN:Mv A.MMXAV
_ mEQQIQOOmo@+QmEQQIOOmQV 5 5 2575
QloOvaﬁlaoovalmmENQ = _:
|mw:Q!nmw:QoomQ+QmmEQIQmEQOOmQ _Nm
aloofxlawoomg+a8mwlemwswoo 1
_ sin o — 2asin 0. cos o + a2 sin o 4. OOmacuM
loOmQIQmOOmQ+Q8mNQ+QC|mENoo 5 1
_ sino(l—2acosa+a?) 2 cos wmlﬁuM
|oomo§|mmoomon+mwv cos? w@HM
=—tano 8
mENN@HHIMHM
Exercise 6B (p.152) 8 8
3 7 (@) cos*0—sin*0
L cos2x=1-2sin” x=1-2(2)% = _ = (cos” 0 +sin” B)(cos> B — sin’ 0)
5 25
== =co0s20
5
2. cosx = m y =+ /=
2 8
. 1 V10
sinx =— =t——
2 2 ] 4
mexnwmﬂ;}mma . X > x (b) oo%+m5h®
= NAMVTM'V _ 3 = (cos? 0 +sin? 0)2 —2cos? Osin2 0
3 =1 |wmaw 26
2 13
- =l1-=(2)
! 1 2°8
3. . tanx=—, then siny =+—— _13
2 V5 \B 1 16
cosx =

ol

o



5%+ x) —tan(45° - x)
tanx 1—tanx

tan x - 1+tanx
2
+tan wi —(1-tanx)

(1+ tan x)(1 - tan x)
+tanx —1+tan x)(1+tan x +1—tan x)

1—tan® x
) tan x)

,QSN X

mn2x

c0s26 +cos46

4cos20 + Awoomw 26-1)
08220 — 40820 +2
0520 — 1)

1-2sin% 0) - 1)]?

2sin? 0)?

nte

1
tan 6
_ tan? @ -1
~ tan®
1—tan® @
2tan©
1

=—._—
tan 26
=-2cot20

—cotO=tan0 —

n2x—cos2x

n2x+cos2x
-2sinxcosx —(1— 2sin® X)
.meROOmx+@oom‘N x—1)
in x(cos x + sin x)

0s x(sin x + cos x)
X

3cos2x+5sinx =4
2sin® x)+ Ssinx =4

sin? x —Ssinx+1=0
1x—1D@Bsinx—1)=0
! inx 1
=— or s =—
2 3
=30°, 150° or x=19.5° 160.5°

(corr. to 1 d.p.)
x =19.5°, 30°, 150°, 160.5°

16.

17.

18.

19.

20

B
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3(1=sinx) =1+ cos2x Aoo% x —sin’ x)(cos x +sin x) = cos x + sin x
wlwmmskn_+ﬁlwm5~5 (cosx —sin x)(cos2x—1)=0
2sin? x —3sinx+1=0 cosx+sinx=0 or cos2x=1
(2sinx—1)(sinx-1)=0 tan x = —1 or 2x=0° 360°
m::uw or sinx—l x=135°315° or x=0° 180°
x=30° 150° or x=90° - x=07 1355 1807 315°
< x=30° 90° 150° 4 4 1
21. sin” x + cos xHMmENx
Mmmbwk+mwdwwkﬂw .2 2 2 .2 2 1.
.9 ) 5 (sin” x +cos” x)° —2sin“ xcos® x = —sin2x
2sin” x+(2sinxcos x)* =2 2
.2 ) L2 1 .5 1.
sin” x+2sin” x(1 —sin” x) =1 ylmm_s NkuMmex
mmwsaxlwmwswk+~no .2 .

9 . 2 sin” 2x +sin2x—-2=0
@mEHTcAmE x=1)=0 (sin2x —1)(sin2x+2) = 0
mmeHM or sin?x=1 sin2x=1  or sin2x=-2(rejected)

. 1 . 2x =90°, 450°
=4+ =+ ’
sin x *5 or sinx=x=1 x = 45° 2250
x =45° 135° 225°, 315° or x =90°, 270° )
22. cosdx+sin2x =0
< x=45°90° 135°, 225° 270°, 315° 5 .
(2cos“2x—1)+sin2x=0
Chei2 . _
wa:malmgwxuw (1 NmNE 2x)+sin2x=0
2 . _ 2sin“2x —sin2x—1=0
21~ sin” x)+sin 2x =0 (2sin2x +1)(sin2x—1)= 0
2cos” x+sin2x =0 ) 1 .
2cos? x +2sin xcosx = 0 meaHIM or sin2x=1
cos x(cosx +sinx) =0 2x =210° 330°, 570° 690° or 2x =90°, 450°
cosx=0 or ftanx=-I x =45° 105°, 165° 225°, 285°, 345°
x=90° 270° or x =135°, 315°
o x=90°135°, 270°, 315° - 1+ cos2x sin2x
. . ) 2cosx  1-cos2x
SInx+cosx+sin2x+cos2x+1=0 1+cos2x sin 2x 0
$in x + cos x + 2 sin x cos x + 2 cos2 x = () 2cosx |~|8mwxr
sinx(1+2cos x)+cos x(1+2cosx) =0 2c0sx  2sinxcosx
(sinx +cosx)(1+2cosx) =0 dcosx 2sin? x =0
sinx+cosx=0 or I+2cosx=0 mbsmxoo%xlmwcaoomwx 0
tan x = —1 or oofnullw. cosxsin? x -
. 2 .
x=135% 315 or  x=120° 240° Sxcos Msinx -l _,
o x=120° 135°, 240°, 315° cosxsIm X
S osinx=1 for sinx#0, cosx#0
(I-tanx)(1+sin2x) =1+ tan x x=90°
(1= 2251+ 2sin x cos x) = 1 + S0 ,
cos X cosx 24. (a) y=sec“Ocsc”0—-2
AoOmalmEva+NmEx8mxvHOOmx+mEa i 1 _
cos x cos x .
(cosx —sin x)(1+2sin x cos x) = cos x + sin x s oMOm 0
2 = 2

. 2 . : _ B
(cosx — mi x)(cos” x +sin” x + 2 sin x cos X) dsin? 000320
=cosx+sinx 4 )

(cos x —sin x)(cos x + sin va =cosx+sinx " sin2 20



19les
@ sin ¢ -1
1)’ coso
tana =1,
s .
o= 1 (o0 is an acute angle)
? +(2)7,
% cos? o+ r? mENQHM+|_.
4 4
\whoom\m o +sin? )= W
r==% M
2

1
= 5 or |/\W (rejected)

’ ! +l_ sin(2x — o
.. = — H —
Y 2 42 * )
1 2 .
= M +|N.|m:~AN.K - mv

y is maximum when sin(2x — o) is maximum.
y is minimum when sin(2x — o) is minimum.
=1<sin@x-a)<1

. The maximum value of y

1
HI+KM|ACHE
2 2 2
The minimum value of y
1 —
HI+®TCHWI)\M
2 2 2
se 6C (p.156)
:0s6+5sin 0
12 5 13
3(—=cos 0 + —si 5
A_w cos Sm_:ov
J(cosocos B + sin ousin 6) 12
Jcos(6 — o) where S:QH%M.

e —1<cos(0-a)<1
—13<13cos(0— o) <13
The maximum value is 13.

The minimum value is —13.

n6—-8cosO

15 . 8 7
—~sin®—-— 8
A: sin T cos0)

(cososin @ — sin 0. cos §) 15

sin(@ — o) where tano =

8
15

Chapter 6 Trigonometric Functions of Compound Angles 9

Since —1<sin(0— o) <1

s =17<17sin(@—-a) <17

. The maximum value is 17.
The minimum value is H .

3. 5co0s0+3cos(0+60°)

=5¢c0s0+3cos6cos60°—3sinOsin 60°

3 33 .

=5c0s0+=cos®———sinB
2 2

13 343 .

=—c0osO———sin0
2 2

14
HmAmoo%I%mEev 13
2 14 14

14 . .
HM@EQOOmoloan_:ov . w;\m
=7sin(cot —0) where tanot = —=.

343
Since —1<sin(a—0)<1
s =7<7sin(o—-0)<7
- The maximum value is m
The minimum value is 7.

4. (2cos0+3sin0)>

= T\WA% oOm®+ﬂw|Mm5 0)1° Ve 2
= [/13(sin 0. cos O + cos o sin 6) ] 8
= [13sin(0. + 0)]

= _meNAQ+9 where tan o HW.

Since 0< mENAQ +06)<1
s 0<13sin’(a+0)<13
.~ The maximum value is 13.

The minimum value is Q.

5. sin@—2cosO

H)\wAﬂ\mlmlmE®|$oom9 \5, 5

=+/5(cos oLsin O — sin o cos 0)

=+/5sin(0 - o) where tano =2.

1 ~ 1
(sin®—2cos0)>  Ssin’(6— 1)
Since 0<sin?(@-o) <1

0<5sin(O-0) <5

1 1

S
5sin’(0—0) 5

1 1

~. The minimum value of ———— =
(sin®—2cos6)” 35

oofq+m5xn)\m

)\MAWoofn+wm:§v =42 l«m | !
)\MAOOm 45°cos x +sin45°sin x) = V2 1
cos(x—45°) =1
x—45°=0°

x =45°

7. 4cosx+6sinx=5

4 6 N
V52(—==cosx + sinx) =15 52 6
A)\mw V52 )
4

v52(cosacosx+sinasinx) =15

cos(x—a) = % where tano =

3
>

e

x—56.31°
=-46.102°, 46.102°
=10.21°, 102.4° (corr.to 4 sig. fig.)

2(sin x + cos x) =/3+1
1 1
242 (—=sinx + —
TR
=3 +1
w;\MAoOmhmOmEx+m5maooomxv =3+1

J3+1

sin(x +45°) = ——
(x ) M)\M
x+45°=175° 105°
x =30°, 60°

cos x)

sin x — woomxn)\w
Nﬁwmwcxlmooﬁau)\w

2 2/ Ws
2(cos 60°sin x —sin 60° cos x) = /2. A
2sin(x — 60°) = 2 —-
sin(x — 60°) = %
x—60°=45° 135°
x =105°, 195°

cosx = )\wﬁlmw:é
cosx++/3cosx=+/3
2 3
NAWoomx+%m5xvn)\w )\I
, /)
2(cos 60° cos x + sin 60°sin x) = V3 1 =

cos(x —60°) = |)\M|w|

x—60°=-30°, 30°
x=30° 90°



gles

1B=tan[(A+ B)—A]
_ tan(A+ B)~—tan A

" 1+tan(A+ B)tan A
24 3

__7 4
- H.TN%M.

74
_96-21

T 28+72
7

=100

=tan A
nd B are both acute and tan A =tan B,

A=B

FB+C=90°
FB=90°-C

(A+ B) =tan(90° - C)
nA+tanB 1

tanAtanB  tanC
C(tanA +tanB)=1-tan Atan B

AtanB+tan BtanC+tanCtan A =1

solution is provided for the H.K.C.E.E.
n because of the copyright reasons.

2 2—cosx —sinx

X for 1-sinx#0
1—-sinx
1 2-cosx—sinx
wwxl 1-sinx
1 _2—cosx—sinx

-sinx)(1+sinx)  l—sinx
-sinx)(2 —cosx —sinx) =1

Zx=1

X —sin x + sin x cos x + sin
xl&:x+£:xoomx+ﬁioo% x)=1
x(1=cosx)—sinx(1-cosx)=0
sx—sinx)(1—cosx)=0

x—sinx=0 or l-cosx=0
x=1 or cosx=1
45°, 225° or x=0°

x=0° 45° 225°

P(n) be the proposition
sin2"*g,,

2" sin 26

520 ¢082%0---cos 20 =

enn=1,
.S. =co0s20

Chapter 6 Trigonometric Functions of Compound Angles

. 1+1
RIS —Sn2 6
2sin 20

_ sin46

 2sin20
_ 2sin26co0s20

2sin 20
=co0s?20
=L.H.S.
< P(1) is true.
Assume P(k) is true for any positive integer k.
sin2*g
2k sin 20
Then c0s20¢0s220 - cos 250 - cos 2k+lg
_sin2k*lg
~ 2%sin20
_ 25in2 g cos 24t 1g
B 2%+ 5in 20
_sin2(2¢*1g)
~ 2MTginog
_ sin2k*2g
~2MTin 20
mw:wQaivim
kel sin20
Thus assuming P(k) is true for any positive integer

k, P(k+1) is also true. By the principle of
mathematical induction, P(n) is true for all
positive integers n.

i.e. c0s20c0s2%0--- cos 2kg =

cos2k*lg

7. f(x)= sin® x + cos® x
= GEN X +cos? X)

AmEA x—sin? xcos® x + cos* X)
4

x +2sin? xcos® x

+cos? x —3sin? xcos® x

=sin

= Aoo% x +sin? wi —3sin? xcos? x

HHImeNROOmN a

3

=1-"sin?2x
4
3
HMIWQIOOmAxv
Hm+m8wm§
8§ 8
Since —1<cos4x<1
|mmm8mm§mw
; 8 8 8
|w+mmm+wooﬁxmm+m
8 8 8 8 8§ 8
, Wmm+m8mm§mH
4 8 8

. The maximum value of f(x)= L.
The minimum value of f(x)= W
8.(a) L.H.S. =cotO+tan®
_ | +tan©
tan 6
1+ tan” @
tan 6
_ sec? 0
tan©
__ 1 cosb
cos’0 sin®
B 1
sin O cos 6
_ 2
2sin 6 cos O
2
sin 20
=2csc20
=R.H.S.
(b) (cot B+ tan 0)% = 4
(2csc20)? =4 (by (a))
csc220=1
(csc?20-1)=0
(csc20+1)(csc26-1)=0
csc20=—1 or csc20=1
sin20 = -1 or sin20 =1
20 =270° or 26 =90°
6=135° or 0 =45°
S 8=45° 135°
1+-L .
9. (a) Hmswlw = QSAW+MV = HHI)\M = «lww
-1 .
(b) )\MAOOm 0 +5sin0) + (cos O —sin H)
= Rsin(6+ ¢)
T\wlcmmm®+7\w+58m®
= R(sin 6 cos ¢ + cos Osin )
=(Rcos¢)sin® + (Rsin ) cos O
. Rcosd=+/3 -1
" |Rsing=+3+1
RP=(3-12+13+1)? =8
L R=242
V3 +1

. o=T
Hmﬂnvl)\lwlL., S GIWINI A_u% Amvv



A+ B+C=180°

A+B=180°-C
tan(A + B) = tan(180° — C)
tan A +tan B
=—tanC
l-tanAtan B

tan A +tan B=—tan C + tan A tan Btan C
tan A+ tan B+tan C = tan Atan Btan C

.et tanA =k, tan B=2k, tan C = -6k,
hen k+2k -6k = (k)(2k)(—6k) (by (a))

3k =—12k3
123 -3k =0
3k(4k*> -1)=0
4k* —1=0
=1
4
-
2
1 1
Vhen »HM, S:N»Hm, tanB=1, tanC=-3,
1=26.6°, B=45°, C=108.4°
Vhen k= IW, A, B are both obtuse,

'hich is impossible for any triangle.

inx+cosx
1 1
N2 (=cos x + ——sin x
AN 7 )
J\Mooﬂxlmv
et y=f(x)
=|sinx+cosx |

=42 cos(x — M.v

Chapter 6 Trigonometric Functions of Compound Angles 1

(¢) |sinx+cosx|=1

ooﬂxlmﬁ.v |-Hl
PR )
ooﬂalmvll_l or ooﬂxlmvlll_'
47 2 4 V2
T T T T 3m
X——=—, —— or x-—=-"-
4 4 4 4 4
s x=0, m,a
2
14. 4(cos®—sinB)+ksinO=35
4cos0+(k—4)sinf=5
_ r
AWoom®+.~A N_asevnw k-4
r r
r(coso.cos+sinosinBQ) = 5
rcos(@—o) =5 4
oOmAmloGnM
,
oomma -a)= Amvm
,
It has no solution, the condition is
2?1
,
52> 42

(k—4)? +4% <52

16+k% —8k+16 <25

k> —8k+7<0

(k=1D)(k=T7)<0
Il<k<7

tan 0 + tan ¢
I—-tanOtan¢
tan 0 + tan ¢
l—tanOtan¢
I—tan©Otan ¢ = tan O + tan ¢
tand +tanOtanp =1—tan O
1—-tan®

15. tan(6 + ¢) =

1=

(1+tan©)(1+tan0)
=1+tan0 + tan ¢ + tan O tan ¢
=1+tan0+ (1 —tan0)

=2

Let 0=0=

E

|3

< (I+tan mvw =2

T
H+Hmswlu)\m (since ~+S:Mvov

REMH»\MIH

16. (a) A+B+C=mn

s A=n—(B+0)
sin A =sin[r—(B+ C)] =sin(B + O)
b) (i _ cos(B-C)
®) @ tanB sin A —sin(B-C)
cos(B—-C)

sin(B+ C) —sin(B - C)
cos Bcos C +sin Bsin C
+[(sin Bcos C +sin C cos B)
—(sin Bcos C —sin Ccos B)]

sin B _ cos Bcos C +sin Bsin C
cos B 2cos BsinC

cos® BcosC—sinBcosBsinC =0
cos B(cos BcosC—sin BsinC) = 0
cosBcos(B+C)=0

(ii) As cosBcos(B+C)=0
s cosB=0 or cos(B+C)=0

As cosB#0 (otherwise tanB
undefined), cos(B+C)=0.

Also, 0< B+C<m, - w+muw
>ua|@~+9um
17. (@) cos(O+a)=p
cosBcosoL—sinOsino = p..................... @)
sin0+fB)=g¢q
sinBcosB+sinBcosO=q.....cccceoevri.... )
(1) X cosP, cosOcosacosP —sinOsin o cos
=pCosPBiiiiiiiiiiie, 3)
(2) x sinot, sinosin@cosP + sinasin B cos €
S @SIN0.cceceniiieeeiiiiee “4)
(3) + (4), cosBcosacosP+sinasinPcos
= pcosP+gsina
cos B(cos oucos B + sin o sin B)
=pcosP+gsina
080 = pcosP+gsina
cos(o— )
(1) x sinf3, sinfcosOcoso —sinsinOsin o
=psinf ., (5)
(2) X coso, cosousin®cosf + cososin B cos!
S gCOSO wuveiiieeeaaaaaeiin (6)

(6) = (5), cosausin®cosp +sinPsinOsin o,
=gcoso— psinf
sin O(cos 0. cos B + sin o, sin [B)
=gcoso.— psin
gcoso.— psinfy
cos(o. — 3)

sin =




o
e
I
e
=

it

) y=4sin0+4cos6-3
=4(sinB +cos0) -3

= 4+/2 cos(® |mv -3

T
0-Sy<1
cos( Av
442 oaalmv <442

A)\Moom‘Amlmvlwmf\le

The maximum value of y is 4+/2 — 3.

i) When y attains its maximum,

i
6-—)=1
cos( m_v

ant 6 (p.160)

S(A+B+C)
cos[A+ (B+(O)]
cos Acos(B+ C)—sin Asin(B+ C)
cos A(cos Bcos C —sin Bsin C)
—sin A(sin Bcos C + sin C cos B)
cos Acos Bcos C —sin Asin Bcos C
—sin A cos Bsin C — cos Asin Bsin C
A+B+C=90°,
890° = cos Acos Bcos C —sin A sin Bcos C
—sin A cos Bsin C — cos A sin Bsin C
=cosAcos Bcos C —sin Asin Bcos C
—sin A cos Bsin C — cos A sin Bsin C
sAcos BcosC
sin Asin Bcos C
+sin A cos Bsin C + cos A sin Bsin C

Chapter 6 Trigonometric Functions of Compound Angles

sin® cosB
+ .
cos6 sin6
_ sinZ 0 + cos? 0
sin 6 cos O
2

- 2sinOcos O
2

sin 26
(b) Let x; and x, be the roots of the equation.

2. (a) tanB+cot =

X]+xy =tanO+cot B

xXpxy =1
As le\w is a root, let ﬁnml)\w.
1 2+4/3
Xg=—=="_"""=2+./3
2723 4-3 3
X +xy) =4=tan0+cotO
2
sin 20
mwzmmnw
2

cos40=1-2sin220=1-

ENIE )
oo —

3.(a) AB=BE (given)
ZBAE = Z/BEA (base Zs, isos A)
1
=—(180°-36°
5 ( )
=72°
AC=AE (given)
ZACE = ZBEA (base £s, isos A)
=72°
LABC+ ZBAC = LZACE (ext. £ of A)

ZBAC =172°-36°
=36°

(b) BD=BC+CD=BC+ ACcos72°
=AC+ ACcos72°
=AC( +cos72°)
= AE[1+ cos(90° — 72°)]
=y(1+sin18°)

() BC=AC=AE=y
CE=2DE=2ycos72°=2ysin18°
AB=BE= BC+CE

= y+2ysin18°
= y(1+2sin18°)
(d) In AABD, OOmwaoH.wb
AB
y(1+sin18°)
y(1+2sin18°)
_ 1+sin18°

" 1+2sin18°

(e) From (d),

08 36° = H+m:.Lw
H+wm::wo
|- 2sin218° = 1+sinl8

1+2sin18°
Let s=sinl8°,
(1-252)1+25)=1+5
14+25-25% 453 =1+5
qlwwwlfuno
457 +25—1=0 (v s#0)
4sin” 18°+2sin18°—1 = 0
(f) From (e),
45 +25-1=0

_2%(2)% -4-4(-1)

2(4)

N

_—1£45
4

-1
r rejected
2 (rej )

sin18° =

V5-1 -5
4

4.(a) (i) OM =0Pcos8=10cosO

ON = 0@82% -0)=10 oOmAW -0)

(ii) OM +ON
=10cos6 + Hooomﬁm -0)

=10[cos 0 + ooﬁm —9)]

=10(cos 6 + cos W €080 + sin W.E: 0)
H_oA00m®+Woom®+KNMm59
HEAMOOm®+mm59
2 2
Let ;::xuw, \oOmQuP\M
2 2
2_ 302 3,
=(— —+ (——
r Amv AN )
9 3
= — 4 —
4 4
2
4
=3
r=4/3
rsingo = meQHM, mEQHI)\M

2 2

1



i 75° = tan(45° + 30°)
tan 45° + tan 30°
1—tan 45°tan 30°
1
M
— (L
1-()( )\wv

b3
hat

?a@a

43
CA3-1
_ B+’

2
=2+43
0s105° = cos(60° + 45°)
= c0s60°cos45° —sin 60°sin 45°
SNRENRS
= Alxl!v - AI w
“%«%
4

n2AcosA—cos2Asin A
sin(2A — A)
sin A

nAsin B—cos Acos B
—(cos A cos B—sin Asin B)
—cos(A+ B)

n(0 —)cos ¢ +cos(6—)sind
sin[(6 — ) + ¢]
sin 6
cos? A—sin? A
0s3AcosA+sin3Asin A
cos? A—sin® A
cos(3A—-A)
cos> A—sin” A
cos2A
cos® A—sin” A

cos? A— sin” A

HW, oOanm gEQlW AOAQAIV
13 13 12

B >

—>> X

0

(@) coso=—, sinff=

=15
ffo | &

(b) cos(o.—P)
= OOonommL_,mEQmEm

= Alxr lv + AWX%
a

mm

(¢) tan(oe—B)
tan o0 — tan 3
1 +tanotan 3
S-c
I+
63
16

Classwork 2 (p.147)

1. sin(30° + x) + cos(60° + x) — cos x
=sin 30°cos x + sin x cos 30°
+¢c0s60° cos x — sin 60°sin x — cos x

HWoomx+u\|mex+Moomx
2 2 2
NE
IINImHSXIOOm.X

=0

2. cos?(A—B)—cos2(A+ B)
=[cos(A — B) — cos(A + B)]
[cos(A— B)+ cos(A + B)]
=[(cos Acos B+ sin Asin B)
—(cos Acos B—sin Asin B)]
[(cos A cos B+ sin Asin B)
+ (cos Acos B—sin Asin B)]
= (2sin Asin B)(2 cos A cos B)
=4sin Asin Bcos A cos B
=(2sin Acos A)(2sin Bcos B)
=sin2Asin2B

Chapter 6

Trigonometric Functions of Compound Angle

3. mW:m®00m®+oomN@mE®HW
1

sin(20 +0) = —

( ) >

. 1

sin30 = —

2

30 =30° 150°, 3
6=10° 50°, 130°, 170°

Classwork 3 (p.152)

V3 NG
1. tanx=——, cosx=——=="""
2 N
. 3 421
sinx= |- =—"—
7 7
y
V7
3
X
- X
o_ 2
247
(a) cosx=—"—-—
s
(b) oomwxuoo%xlmgwx
2T, A2,
- &L e
|H
49
-1
z
NG
N3
(© tan2y=—220x _ 205) _, -

1-tan® x HIA%Vw i

(d) tan3x =tan(2x + x)
tan 2x + tan x

1—tan2xtanx

W3+CB)
1-@43)(D)

sin2A 2sin Acos A
2. (a) = —
I-cos2A  1-(1-2sin” A)
_ 2sinAcos A
2sin® A
_cosA

sin A
=cotA



1 right-angled triangle
+3 1

)
i e
V3

CO

30°=1

30°=+/3

quation becomes
30°cosB—2sin30°sin® =1
2cos(30°+0)=1

cos(30°+6) = W
30°+6 = 60° 300°

S\_A

0°, 270°

i

, 0foa<—

2
r(sin @ cos oL — sin 0. cos 6)

rsin@cosol — rsino cos 6
3sin O — cosO = rsin(6 — o)

6—0)

Il

Il

\comoonz\w» rsino, =1
r=+3+ =2

ano =

o=

o |la %‘H

,\Mm:_@\ocmmuwmwimlmv

{,Hz\w&:@ioommuwmpsalmv

o
> —1<sin(0——) <1
( ov

|wmwaie|QON
The maximum value of y is 2.
The minimum value of y is =2.
in®—cosf=1

T
sin(@——) =1
sin( mv

T
sin(@ ——) =

( @v

o-L=
6

ajawn|~

S
6

w | 3a
a

|




